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(57) Abstract: Trypsin-type serine protease 
inhibitors being compounds having groups 
represented by the general formula (1) or 
(2) (wherein R 1 and R 2 are each hydrogen, 
halogeno, ethynyl, or the like; R 3 and R 4 are 
each hydrogen, hydroxyl, or amino; X l9 X 2s 
X 3 and X 4 are each CH or N; Y 1 and Y 2 are 
each CH or N; and Y 3 is NH, O or S). When such a compound is made to act on a trypsin-type serine protease, the group enters the 
S 1 pocket to thereby exert an inhibitory activity against the protease. 
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m? & o m (DWl&fr £> h U 7° v- >M<»5t*»l4 § iz u > y P r 

m<D^7°^?-^tii&%> 0 ir U >yn^T-if ^-©H^7C«3t# 
^6, ^rt h'j7°^> (chymotryps in) I®, it 7^ U 1/ > 
( s u b t i 1 i s in) & , # ;V # ^> ^ 7° ^ # — if C 
(carboxypept idase C) Iyx'Jy7D-A 1 a— D — 
A 1 a^y^— if A (Escherichia D-A 1 a - D-A 1 a 
peptidase A) if©6l(cM5§. fn^OfJ, ^ h 'J7y> 

II, ity^u ^>»*«k^*;v^^y , 5 1 ^-i?c«©'feu >yn^y-if 

H i s 5 7, AsplO 2 43«fctfS e r 1 9 5 
i&gMfcSWTS (Methods in Enzymology, 2 2 4t, 
1 9-6 11, 1 9 9 4^) o 

^ b u y^>m<o± u >7n^T— if mm^mzm^vrz si^bt 
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ttZHZo huy>'>ai©SK#Stt*WrsirU>^n^T— fell, Sl^ 
>y bCD^SJcA s p 1 8 9 £WU 7;^^>lSf / M^* d:^f 

OSS#Sft*fT5t>J >^DfT- , tfH A s p 1 8 9 HftboTS e r 
1 8 9£S ltf^ry h©«HW^U, ^©tfdry h^#Tj*7jcttT5 /BfeSI** 

Stt(Z)l^©fea:i^oTVi§ (Eur. J. Biochem. , 2 6 0#, 
571-595 K, 1 9 9 9$) . 

0S*.fc£ MMlSlXif (OT, FX a) fcJU hU7»3U 
-feU>yn^T— tfTSD, jfa?tefc03RK:«:b5. FXail :/nbn>t£>£ 
mi&kMVT h n >tf >s^f fe^bfe h d >tf>te, i./M^^ttftb 

BITS. d©7-f^U>«, 3ftH^Jfii^*^t"S^^*»T«li|«:t8«!l&?il 

mmfe®Lm&%:f£i>T^&BmT»$>z> 0 l^t, FXa©iaw^«ifii^M 
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&n>9 (PDB code : 1HCG) t^lSnTViS. ^(D^—^^m^ 

gffe^FXaia*^©i!im»JfflT§ilt^T#§o 7°DhU>tf>© 

DAspl89-Alal90-Cysl91-Glnl92-Glyl93 
-A s p 1 9 4 

2) Val213-Ser214-Trp215-Gly216-Glu217 
-Gly218-Cys220 

3) Gly226-I Ie227-Tyr228 

fet'TMsnx^srtws, ±tH©r^ymas©#-^«, j. 

Mo 1 . Biol. , 2 3 2#, 9 4 7-9 6 61 (199 3 50 (Dftfflzffi. 

-fe'J >7°Df7- ifteOHTfcl^linfafeS. 

J £<DXmm&mtiT<D7*—#fre>* FXa0ft«»Hi s 5 7, 
As p 1 0 2£><£££S e r 1 9 5^5i)$$nT^5^tWl3, ^n£>©y 

HltCFXaCDS Mc^^TfcEJ&rWfcjSt". 

FXaOSl^yh £3aHfcffl2fiMB ^ftSl^tlH FXa^Sl^ 

cttttsAs p 1 8 9 t7^^yi^§vHiy7^ystogi@^t>^ 
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(Biochemistry, 3 4#, 3 7 5 01, 1 9 9 5^) tbTH 
DX-90 6 5 a^FX-22 1 2 a & £ # 3 (P r o c. 

Natl. Acad. Sci. USA, 95 #, 6 6 3 0 - 6 6 3 51, 
1 9 9 8^) o 0 2t:, DX- 9 0 6 5 a^FX- 2 2 1 2 aj&*S ltftry b t 

S l#£ry h£-f ^>^LT^^FXaiaW^^-r^ 7$^;S$fe 
«^7r:^y SSttS F X a ^ne.OSO^V^SttOfcfetC, ^ 

PKWffi<, *5P»J£bTfciai&£WbTV>S. bf^bT, flmfcJfiP© 

iRttswr«FXaiatai*fi!iai*rsfe»fc«, as p i 8 9 t<D-i^>m^u 

■So 

^1^5 ii-rsW-B-fc^ As p 1 8 9t©-ft>ifg^0^ffl}:«}:oT 
^,m*rfc»fc«. As p 1 8 9 t(D<t>ISm©I^(:J;oTS l#£ry b 

^fefe^ tbOFXaW^CDhiJ ^»^F U yv->Mir U >^°n^T-if 
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©{«iLTl^ As p 1 8 9 tCO^f^T y^U^(DU^Z^ X S l#^r 

->><h©^#:^^hbTX|«^bfeM^ A s p 1 8 9 <h©-r^>^^ 

T— if layoff fc»ll$ItHLL 

F X a tift iCl^OXi^^iitt, TlBcD-f >F-)immfo (5) , 

(6) &&Zt±y*U>ffimfc (7) SrJS^Tfr&o 

fee 
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(7) 



Me 



>mm& (8) ^ffl^xff^ofeo 




(8) 



1) BfeKftOffiSflsffl 

2) TiB©fflSftUB 
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a) S ltfiry b £7#J^bTV^T 5 ;t» B - b t-C> F- 

b) S ltfdry h §^UT^57^ ;BSSj5^^5^^ > H 

^ x >5S t> b < ^ l> >5R) £ © C H - 7t ffiS^ffl 

1) Aspl89-Alal90-Cysl91-Gln'192-Glyl93 
-A s p 1 9 4 

2) Val213-Ser214-Trp215-Gly216-Glu217 
-Gly218-Cys220 

3) Gly226-Ile227-Tyr228 

nfOT-^A^^ (PDB c o d e : 1TTP) fc^ifl^tlTV^^\ 
S 1 s^^rry MS, 

DAspl89-Serl90-Cysl91-Glnl92-Glyl93 
-A s p 1 9 4 

2) Val213-Ser214-Trp215-Gly216-Ser217 
-Gly219-Cys220 

3) Gly226-Val227-Tyr228 

fc£>&>5#J$<*nwS. MUSICS ltfdry h£*^sr$y3B82££Jfc*fc 
75yiii©-gf«oT^§i:(i:»5. FX a© 

A 1 a 1 9 0^hU^»T«S e r 1 9 OfcftfcoT^S. b^bft/^ M 
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'>Oh'J^»*fflVW5. tfS'fch h(DhU^» (PDB code:l 
TRN) ©S l&try h&Mf$,T%T^/MMM;&lk%V?Z>£, >»©S e r 
2 1 h (DA s p 2 1 7£^t)oTV^^\ Mh'J^»©S l#£ry M* 

±EOFXatfb^ (5) <h©*f£-#:<Z).Xer l^B (04) ^63®»T?#* 
±51:, FXaOS ltftry h(D$m\Z\$A 1 a 1 9 0, Va 1 2 1 3 33<£t£ 
Ty r 2 2 8^6^$nT^SBteKttOSM3^»0, ^0«5-^DD^ 

A 1 a 1 9 0, Va 1 2 1 3^«ktKTy r 2 2 8 tBfcKttCDffiSf^fflSbtV^S 
CiW5. ^T%>, Ty r 2 2 8 iCDj»7KfeCD|@Sf^ffl/0^< {ft^W§ <h 

fl^Bfcfc:^® h U 7°y>©S lstf^r*/ h©?|S«|5fct4S e r 1 9 0, 
Va 1 2 1 3*^Ty r 2 2 8 ^ SMSnTV^^S F^a& 0 , 5-^7 

JHfttTy r 2 2 S^^tBfcTfcttfiDffiS^fflSbT^St^SnS. 

H©±5fc, S ltfdry hte&frsmStfsfflfB&fcbT, Sl# 

£*y h*iM575 / B^S^Oit, A 1 a 1 9 0, Va 1 2 1 3*5<fctX 
Ty r 2 2 8, £fcteS e r 1 9 (K Va 1 2 1 3 43±OTy r 2 2 8TfSj&£ 

EU:j&>S, *^0J^«, S M:Alal90, Va 1 2 1 3*«fctK 

Ty r 2 2 8, £fcteS erl90, Va 1 2 1 3*5J;OTy r 2 2 8©T$y 
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?fet>%, *mmz, TfB©-^ (i) (2) 




X 



R 



(1) 




(2) 



C 2 - C 3 ©7;^-;H^fcttXf "M^^b, R 3 *5i:^R 4 ^ 

/Kb, Y,&J;OT 2 teU CH$fciiN*SL, Y,«, NH, OicfcteS^ 

(1) (2) Tg$n§l^f T§^tl«t§ fc©T$§. 

^BJ«, _hfB©-K (1) (2) TS$n§Mfb, 

*fPJ«, ifHcD^fc «k 0 HJ y-»Mir U >7 4 af7- tf£]fi#*r 
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H1H FXaOS ltf^r*/ h&^TWki&M~C&Z>o 

H2H DX- 9 0 6 5 atfcttFX - 2 2 12 a&S lT$*ry h <h*iSf£ffl 

hi 3 tt, xi^ijitf ©jj&mfcfcK 5 - ^ o d-<> 2 
Trp2i5©-r> F-;m«, tiuti^. 

dd-of— ;v- 2 -T.JV^JVmh^'Dm^^m.mM^^ 9 X l O^cm^ 

H5«, ^^(DY^-7°zyyh^y^VymmW (8) <h©^#:©X^^ 
#tK:*^t, 6-^nn^-^^i/>-2-x;i/fc;vs^s MciiA 

I6H FXaOS l#dr«/ h<h5-^nn-r>FU;i/St©ffiSfFffl^-r 
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±|E©— (1) (2) (I^^Cl-C3 07MMtfl ^'f- 

iffck SSItift©mta!<^oT^5As P189&S ltfdry Hc^TT 
<5 o 

(1) (2) tg^n^S^S l#$ry MCjtAbThU 

^»M-kU>7 p D^T-ifSia#T^)<h«, — AS5£ (1) (2) 

IW^fg^lM«b, ^7?FWli»f§^i^^5= (1) 

(2) TfSSnsS^S lstfdry Mc3iAUTV*S2:£fct, hU^»M-feU> 
•7 0 n^T-if^— ^ (1) (2) TSSnsSSttS^, 

* & p#; <h ©m^f*© x mmmmtir -vmmt %> z. t fan? & & . 
£fc> — jK^ (i) (2) Tt^nsiit ^csi^yhfcji 

1) BteKttCDffiSf^ffl 

2) TfBOffiSfls/B 

11 
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c) S hMbW§75;til©iiM>F-;H (Sfctt 

fc£j&*^WT &n«>o ^n&tiP^.T, As p 1 8 9 t(D-f^>ffi&\z£. 

Ba^lCD^IIIjfi (1) *5<fctf (2) Sl^^tfrtCWffltte 
T> A 1 a 1 9 0, Va 1 2 1 3 33<fcOTy r 2 2 8, £fcteS e r 1 9 0, 
Va 1 2 1 3 43j;OTy r 2 2 8 T^$n§gWi<hj^zKfe©ffiSf^ffl^bTVi 

OTfc^ — ^ (i) (2) TS^nssjco^T^-rs. 

— jKS: (1) (2) T^^n^SH TIE©— Jfi^ (3) :fe«fctf (4) 



(5£4». R'> R 2 , R 3 -. R 4 > X P X 2 , Xg, X 4 , Y P Y 2 3S&Z$Y 3 U, fufSi 

IwiDfecD^U A*5«t^B«, x;1/5Jn-;u*. K 

12 




(3) 




(4) 
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-asss (3) £>j^ (4) -cm^n^v^mm^mitmtvxn, 

S, ^>i/77>-2 (£7c«3) -x;i/*n;v36, ^>y^y:n>- 2 (3= 

y-;i/- 2 -x^-;^ -T >^V-;v- 3 ^>y^i7-y 
— ;u- 2 -x;p^n;i/X> ^>y-f y^fUV— )V- 3 3ttt 

2) j-7?u>- 2-%)V-$-)VM, <>F-;i/-2 (Sfc«3) -#;vafc;i/ 

y— 2 -#;wafci;pak -r >yy-;i/- 3 ^>y^-^y 
— ;v- 2 -#;i/7fc;i>x, ^>y-f y^y-;p- 3 gift 

3) -ry^u>- -f>F— ;i/-2 (*&«3) -;>wi^ ^> 

X, -f >^y-;i/-3-^;i/X, ^>7t^y- ;i/-2-^^;i/S, 

4) 7 x -y^i/>- 2-^v-s, -r>F-;i/-2 (Sfc«3) -^->«, ^> 

^>y-r 5^y-;i/- 2 -^^a, ^>y^xy~;v- 2 

5) ^-y^i/>-2-^s, -r>H-;i/-2 (*fc«3) ^>yy 

13 
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6) t7^k>-2-7$yi, -r>H-;i/-2 (^fe«3) -T^y*> ^> 
-f >^V— 3-7571, ^>y^w/-;i/-2-7^ys, ^>y 

^S&J;£toFx;j/*^£D0£b^ o — ^ (3) 3s&T$ (4) 
#;i/#x;i/L 6 -x.?--)V±y&V>- 2 6 -x5Px;i/±;7 

(2) 5 -^□D-f>F— 2 -X;i/*X^»> >F— )V-2- 

jj)V7$~)VM, 5-x^;i/-i > >F-;i/-2-x;i/fc;i/^ 5-x5Px;m-> 
F-;V-2-#;w#x;i/^ 

(3) 6-^nn^> , ;wx>-2-x;i/»S, 6 - ^an^>vW 
:7x>- 2 6 - x^x > v^^- 7x>- 2 -x;i/*x;i/ 

6-x^x;i/^>v^^-^x>- 2-#;i/tf;x;i/X> 

(4) 5 - ^7 D nO^/77 > - 2 - 7M^M, 5-^DD^>y77>- 

2 -#;i/#x;i/L 5-x^x;^>y^^>-2-x;^x;vs, 5-x^x 

tu^co^^ FXaOS l^y h(Dm^Zi%A 1 a 1 9 0, Val213 
£> J:OT y r 2 2 8 &ZMj$%nT\,*Z>m7kWc.<DQm&& D> >»<7) h >J :A>> 
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\Z$$^T%S e r 1 9 CK V a 1 2 1 3:fc«fctfTy r 2 2 8frbMj&-ZtlT^& 

S> 5 - ^ n > 2 -xMx;H, 6-^nof7^l/>-2-* 

>- 2 -x;i/^x;i/X, 5 -x^x;w > 2 -x;V3fcn;i/2k 6 -x^ 

x;w-:7;y v<>- 2 -#;u#x;i^ 5 -x^x;n* > 2 

ic§f * U ^ © a £1 U o o d «4> x^n;v2£#±SB <£>^ HQ & 

fc, Ty r 2 2 8 toafeKftOffiSf^ffiO^^^lriaz^^LSn*. 

*AW*b^ h U 7°^>^'J ^n^T— *i£©lfi#2l&£fc:S. 

FXattS l^iry hO^fcA 1 a 1 9 0, Va 1 2 1 3 43«fctfTy r 
2 2 8^S^$tlTViSBteKttOSWSW*rS^ -£©8&$WS erl90, 
Va 1 2 1 3*3cfcOTy r 2 2 8*>6>^$nTV^^Wfc3E'ft:bTV^»7>'CD 
h>J^»Tfe, H«i3ftzqaitt5Sf®sy6, M^6-7nnt7^1/>-2-7 

SffflLTV^o FXaCDS Htfdry hte&frSA 1 a 1 9 (K 

Va 1 2 1 3*J;tfTy r 2 2 8 5^j£SttTV>S10^tt<Z>£IW)&*, S e r 
19 0, Va 1 2 1 3:fc<ktfTy r 2 2 8 fcS&ffcbfc^i'© h U :A»fc:feVvr 
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1 ) 


A 1 a 1 9 0 


V a 1 2 1 3 43ckt£T vr 2 2 8, 




Ser 1 90 

v_J x J. «-/ \y > 


Val 21 3 i3 Jr T$T v r 2 2 8 


3 ) 


S p r 1 Q fl 

OCX X <-/ W ^ 


Th r 2 1 3i3Jrrj^Tv r 2 2 8 




2x 1 d X O \J > 


V a 1 21 SisJrrtPh e 2 2 8 

V Ci X c-i X. kJ xjo cK. O X XX O ^ 


5) 


Th r 1 9 0, 


Th r 2 1 3&£LKTy r 2 2 8, 


6) 


A 1 a 1 9 0, 


I 1 e 2 1 3&J;c£Ty r 2 2 8, 


7) 


S e r 1 9 0 , 


I 1 e 2 1 3&J;OTy r 2 2 8, 


8) 


G 1 y 1 9 0 , 


T h r 2 1 3 &<kZ$T y r 2 2 8 , 


9) 


Th r 1 9 0, 


Th r 2 1 3*5£OTy r 2 2 8 



>It'J>ynr7- if^OT^M^1~§o A 1 a 1 9 0, Va 1 2 1 3^«fcrX 
Tyr 2 2 80Wtim FX a, hn>HX ^ttf^Dr'f>C (PDB 

code: 1 AUT) § CI £#«T?€r£. Serl90, Val 213 

^Tyr 2 2 8CD^tl/TH th (^i^J') ©hij7» (PDB 
code : 1TRN) , n>7>^>h • ^r^^^D (PDB code: 
1BIO) , gffitiliiHfla (PDB code : 1 D AN) , h'J7° 
- If (PDB code: 1A0L) m&mi% £ S e r 

190, Thr21 3£«fctfTy r 2 2 8©^tbTH x>^D^:/^— if 

(PDB code : 1EKB) m&&VT%> C b.ifi~C&Z>. A 1 a 1 9 0, 

1 1 e 2 1 3 43<fcOTy r 2 2 8©$|<hbTte, t-PA (PDB code : 
1A5H) ^itfSIi^tS. Serl90, I le2 13^Tyr 

2 2 8 0«iLT», JfilWafcHH^Ka (PDB code: 1RFN) 1^ 
WTSc.£#t-«5. Glyl90, Th r 2 1 3*«ktfTy r 2 2 8£>M£DT 
*3u ^7X5> (PDB code : 1BUI) #£^Vf & 21 £**T?#3. & 
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> y n r - if ifi#ni © h ^ ^ v > rfa e, ps^t § & © 7? & v ^ „ 

IWiFXaEilOfjiLTH TfB©— ^ (9) 



X 




^igfn© 5i-6 m^f-u 6M-6 mo-sMm^^ssfc^ne) ®^ h ^ 

j^Htifc i~6 ©T^n^^S^ft^Mt 2 ~ 7 oDT;pn^->^;u^-;i/T 
^/'jx -f>F— ;k ^^/75x ^>y^yoc>, ^>y-r 
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¥Vy5?>&M&WteM£l>xmtf2>Zt&'V J &:o fx/tf'JyX 7Dt!U^ 

tfU^XD^f^UV^-a-^^ [2, 3-c] tfU^X 7n [2, 

3-c] tfU^X tfnn [2, 3-c] tfUv'X ?7yn [5, 4-c] tf 
U^>\ ttWu [5, 4-c] H'J^>^J:W^/D [4, 5-d] tf 

^it i ~ 6 o7;^;HT€y ife«$?ti$nfe75 
it, M^tfcai^©7;^MtJ;oT ; E;gi$tifc75;i 1 >^^;v 

75/1, yx^75/S, y7'nh°JV75;S, ^7fJI/7$;S, N-y 

^-N-xwsyi, n - x^mu- n - 7a tf;ur ^ / 

N-^7D^>^75 ;S, N-^^-N-^^ D^>f;W^75 7S 
^©Mlfiic i~6 ©mim ^Sfc(«©7;W«l:J:oTySI§n 
fcT5/S, HDiJyyl, lf^'J'7;S, ^tf^U^7^©3~7MOSi 
JJ^^T^yS, ^V^U/"^ tf^^^/S^©±|3(D3~7M©^JJ^Ii 

i ^fe^iwie^ b < femmomwto^tiwiT&^zs 3-7 i©st75 

(H 2 NCO-) (Dm\Z, ^^-)VT^Jtl)V^^)Vm, iwsy^Kx^ 
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^;i/gi;ij;£^y«my$y#;v^x;i^ ^y^r^y#;i/fc;t/X> 
f^75;*M-;n, e^/n£;PX5y#;i^x;i/X> ^V7'aW5 

S> ^>^;i/y^y#;v#x;i/S> y^;i/x^;i/T^ x^;v 
7°n^;v7$y*Mx'H, y^;w V7°ntf;i/T5y^;i/^x;^ y^;v 
y^jvr^y ^jv^jmmommwc 1 ~ 6 ©mm 
b < «si©7;^;ntJ; o ^e&^nfcr ^ y #;i^x;us, u >v 

^;i/^x;v*. tf n U / % )Vtf~)mm<D 3-7 MOM&JfcSS^TS y 
x;i/S, ^6;i/7iNUy^;i/#x;i/S, if^^^y^ji/^x^^o^^^fB© 3 

ArnJIf^t§S!K75y*M^S^^§^t^^5o fil«£^ 
±WB©«»^WT§ u i $ § * J|//tt^ JVS«lfcS&f tf§ ZL <h#^T 

tefo<, Tyr99, P h e 1 7 4£>£OT r p 2 1 5 ^6M$tl§7 U— ^ 
o T, F X a S^©*^^ fcU S 1 y h tffiS^ffltSMI tife 
D Sit yj & F X a Ifi^ffUB &$£M~T h U 7°> / >M-fe U >7°Df7-if^, 
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(m^£©lffl§8£lft<hLW5 0 b^bt, (1) feL<« (2) £ 

fctt— (3) feb<« (4) $n^l W§ b U 7°y>It U >7°n 

an o o o^ra§fe©«b<> 6 o oOT^sfeo^#cifsi/K 
$e>fc — ^ (i) feb<« (2) s&te—jKss; (3) feb<« (4) am 

Quant a^fctel n s i gh t ni<DV7h7i7OTtntfj;K 
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imffSMU 1- C (5-ter t-^h^>M»-4, 5, 6, 7-^r 
h7kFn^7yn [5, 4-c] tfU>?>-2— #;i^x;i/] -4- 
(6-^nnt7^w>- 2 — <ji/x;i/*x;i/) - 2 -xh^>77;i/:fc;nf^ 




l- [ (6-^nnt7^l/>-2-fjl/) x;i^x;KI - 3- [xh3r~># 

kX7^>tlt (W0 9 4/2 1 5 9 9) (7 4 2mg), 5- 
ter t-7>+y*M^-4, 5, 6, 7-rh7kFn^7l/0 [5, 
4-c] tf'Jy>-2-M#>t (W0 9 6/1 0 0 2 2) (1. 0 0 g) , 

•^7^0^X77^1^ (1. 5 0g) £N, N-^^^|/*M75F (3 0 
ml) \zmm^, h U X^;i/T 5 > (0. 40ml) ££n;^&T-i«#L 
fee £0»£MffiTititU ^$^Mx^;U^JP^.7jc, iafn^*i*T— mTo 

l$^>U^7 I >*7A7n^F^77^ (yU^^HOg, A^+T>:gt 
iX?JV=4 : 1) tiDilU MMit&m (5 0 5mg, 30%) Sr^-fe 

'H-NMR (CDC 1 3 ) 6 : 1. 2 4- 1. 3 7 (3H, m) , 1. 47 (9 
H, s) , 2. 45-2. 60 ( 1 H, m) , 2. 62-2. 71 (1H, 
m), 2. 75-2. 90 (2H, m), 3. 65-3. 94 (3H, m) , 
4. 19-4. 31 (2H, m) , 4. 45-4. 72 (4H, m) , 5. 35 
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(1/2 H, br s) , 5. 71-5. 7 7 (1/2H, m) , 6. 72 (1 
H, br s) , 7. 58 ( 1 H, dd, J = 8. 8, 2. 0Hz) , 7. 7 
7 (1H, dd, J = 8. 8Hz, 2. OHz), 7. 8 8-7. 9 2 (3H, 
m) , 8. 3 3 (1H, s) . 

MS (FAB) m/z : 6 4 9 [ (M + H) + , CI 35 ], 6 5 1 [ (M + H) 
+ , CI 37 ] . 

[»J2] 1- [ (5 - t e r t -7b*i'%)V&~)V-4, 5, 6, 7-f 
h7kHDWn [5, 4-c] tfU>>>- 2— r;W jj)Vtf—M -2-t> 
)Vn^ )V- 4- (6 -^na7-7^i/>- 2 --r;i/x;i/^-;i/) tf^s?> 




^tWnfUfcft^* (4 8 7mg) h7tHn77> (5ml) 
U (5ml) , 1 Ml&)im\tfr h U # (3ml) 

4 ^raitj^bfeo i £©£»*in*.T«Hgi& phi~2 Kmssu 

wxfj^sD^tMt, »esr^7x«^-hu^A"T:$^b^ mm* 

MJEETtdM^bfeo #6n&«SSrh7t h*077> (5ml) «$?U - 
2 0tTN-^5 1 ^WJ> (0. 09ml) , -fV7WnnW-h 
(0. 11ml) ^JK^Tbfeo KJfeW.*~2 OtTl 0#Wfl|#b£&, IS 
fpy^-y-^nn^^^n (o. 50ml) ^Jp^t> -20°ctio 
^ra«^bfeo SJft«, i&®B0fc-x£v— (10ml) ^in^S^ 

£»#u l^iswifc. »s^««^-hu^AT^ti> mm 
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un*?> : *?J-)V= 100:0-100:1) fccfcOfltSJU WMik-sm 

(3 1 7mg, 68%) SifiMWtltifc. 
'H-NMR (DMSO-d 6 ) (5:1. 41 (9H, s) , 2. 39-2. 86 

(4H, m) , 3. 6 0 -3. 8 0 (4H, m) , 4. 2 5-4. 34 ( 1 H, 
m) , 4. 36-4. 34 (1/2H, m) , 4. 62 (2H, br s), 
4. 97 (1/2H, br s) , 5. 44-5. 52 (1/2H, m) , 6. 
19 (1/2H, br s ) , 7. 30-7. 39 ( 1 H, m) , 7. 63- 

7. 85 (3H, m) , 8. 15 ( 1 H, d, J = 8. 8Hz) , 8. 20- 

8. 2 9 (2H, m) , 8. 48 (1H, s) . 

MS (FAB) m/z : 6 2 0 [ (M + H) + , CI 35 ], 6 2 2 [ (M + H) 
\ CI 37 ] . 

[£5&feW3] 2-ts)Vn^ [ (6-^nnt7^l/>-2-^) X 
- l- [ (4, 5, 6, 7-fh7kHnWa [5, 4-c] tf 




2 ~£%fctt£im ( 3 0 3 m g ) \z h U 7;Vtnig| (1ml) & 
JH-fb^ (2 6 3mg, 8 3%) Sftfc. 

'H-NMR (DMSO-d 6 ) 5:2. 39-2. 7 0 (2H, m) , 2. 92 
-3. 06 (2H, m) , 3. 42-3. 77 (4H, m) , 4. 25-4. 5 
0 (7/2 H, m), 4. 97 (1/2 H, br s), 5. 35-5. 44 
(1/2 H, m), 6. 14 (1/2 H, br s) , 7. 30-7. 39 (1 

23 



WO 01/62763 



PCT/JPOl/01344 



H, m) , 7. 66-7. 73 (2H, m) , 7. 77-7. 82 ( 1 H, 
m) , 8. 16 (1H, d, J = 8. 8Hz) , 8. 21-8. 28 (2H, 
m) , 8. 49 (1H, s) , 9. 26 (2H, br s). 
MS (FAB) m/z : 5 2 0 [ (M + H) + , CI 35 ], 5 2 2 [ (M + H) 
\ CI 37 ] . 

7C*#*T : C 22 H 22 C 1 N 5 0 4 S 2 • CF 3 C0 2 H • 0. 6H 2 0£bT> iHMt : 
C, 44. 2 9 ;H, 3. 73 ;C1, 5. 4 0 ; F, 9. 5 5 ; N, 10. 6 
7 ; S, 9. 7 7. ##Hfi : C, 44. 5 9; H, 3. 79; CI, 5. 2 
6;F, 9. 54; N, 10. 28; S, 9. 72. 

mt&M4] 2 -tDVn^ )V-A- [ (6-^DDt7^k>-2 — ( )V) X 
)],&-)V\ -1- [ (5-^^;i/-4, 5, 6, 7-fh7tFn^7^U 

[5, 4-c] tfU> ? >-2— tf^^^> i&Mit 




H»d 3 TWcfb-arti (4 0 0mg) ^nn^^> (10ml) i-K 
U h'JX^75> (0. 08ml) , WW. (0. 0 3ml) 5 
^miH^^fto Rmmz 3 0 %*M7JVfk H7K»tt ( O . O 3 m 1 ) 
hU7izh^v7K*te*#&^hU#A (9 6mg) Sirafc^T? 1 0 #RBi*# 

©sb&o i^^iiMi/x^y-Mt (lomi) \zmmvrz&, Bern 
m&i&ETK.mmvita ^vr^mm^^mv, mm^jwrn^vrnm^ 

ft (94mg, 57%) ^ifi7t^7 7XA^^" fcbtifc. 
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'H-NMR (DMSO-d 6 ) 6:2. 37-2. 7 0 (2H, m) , 2. 91 
(3H, s) , 3. 0 0-3. 7 8 (6H, m) , 4. 2 8-4. 7 7 (7/2 
H, m) , 4. 97 (1/2H, br s) , 5. 4 0- 5. 5 0 (1/2H, 
m), 6. 14 (1/2 H, br s) , 7. 32-7. 40 ( 1 H, m) , 
7. 68-7. 75 ( 2 H, m) , 7. 77-7. 83 (1H, ra) , 8. 15 
(1H, d, J = 8 . 8Hz) , 8. 21-8. 28 (2H, m) , 8. 49 
(1H, s) . 

MS (FAB) m/z : 5 3 4 [ (M + H) \ CI 35 ], 5 3 6 [ (M + H) 
\ C 1 "] . 

7C*#*f : C 23 H 24 C 1 N 5 0 4 S 2 • HC 1 • 2. 5 H 2 0 £ LT, StlNt : C, 4 
4. 88; H, 4. 91; CI, 11. 52; N, 11. 38 ; S, 10. 4 
2 . ##Hi : C, 44. 8 3 ; H, 4. 8 9 ; C 1 , 11. 65; N, 11. 3 
1 ; S , 10. 46. 

mmmsi 1 - [ (s-^nn-r ;v-2 — r;v> ;n -4- 

[ (5-^^;i/-4, 5, 6, 7-rh7hFPf7yP [5, 4-c] tfU^ 

>-2--r;i/) tf^^^> £afc& 

1) 5-Ih^y*M^-4, 5, 6, 7-Th7tFn?77D [5, 4 
-c] tfU^> 



SWk-i (5 0 0 g) §MTTMA7 5 H (3 0 0 0ml) CKl, 

-y^y—JV (3 5 0ml) $M (Tetrahedron, 39 
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m, 3 7 6 7 -3 7 7 61, 1 9 8 3 59 ^H3«©^rfet«fc D^L-fc 3 -9 U 

n- 1 -xh^v#;vfc;v-4-h o ^y^>-4-^-> usog) £in*.7c 

JW7A^n^h^77^ (i?^ D D ^ ^ >~f g|If Jl/ : A^>= 1 : 
2) HiDfll^ (7 9. Og) S»6^*»^bT#fc. 

'H-NMR (CDC 1 3 ) 6:1. 30 (3H, t, J = 7. 3Hz) , 2. 9 
6 (2H, br s) , 3. 82 (2H, br s) , 4. 19 (2H, t, J 
= 7. 3Hz) , 4. 73 (2H, br s) , 8. 68 ( 1 H, s) . 
MS (FAB) m/z : 2 1 3 (M + H) + . 

2) 5-y<5P;i/-4, 5, 6, 7-fb7kHn?7yn [5, 4-c] tfUv* 
> 



(2 1. Og) ^^7jC^h^t Fn77> (5 0 0ml) \ZM 

(1. 0M, 2 0 0ml) &M%.Tm.WV2mfflmWlsfe„ KJfoWtiZ7k (7 
ml) < !)Ua%.TKJfc&&±Vtt&, 1 MfefcWtittl U ^AtKJ« ( 7 

mi), ^wmv^^^A^jiis^inTifeo s^^-fe^-r h^^T^i 
u 5^MffiTfc?«bfeo # e> ^m&mm d. 5mmHg, 

8 2- 8 5C) £ck9*i$SSU Sll^tl (6. 1 0 g) &*fc6ift;|#»»£bT 

'H-NMR (CDC 1 3 ) 6:2. 52 (3H, s) , 2. 83 (2H, t, J 
= 5. 9Hz) , 2. 98 (2H, t, J = 5. 9Hz) , 3. 70 (2H, 
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s), 8. 63 (1H, s) . 

MS (FAB) m/z : 1 5 5 (M + H) + . 

3) V9"y& 5-^)1-4, 5, 6, 7-fh7hFDf77D [5, 4- 
c] tfU^>-2-^;l/^->l/-b 




±T&Mttt&® (6. 4 3g) &jfeKrh7t:Hn77> (2 0 0ml) fc» 
#U -7 S^tn-^JWJf^AOn-A^^ (1. 4 7M, 
3 4. 0 0ml) &iTb40W^l&. 7 8 tTMX^ 1 

(9. 4 2g) ^HfiM@*ttT#fe. 
'H-NMR (DMSO-d 6 ) 6:2. 37 (3H, s) , 2. 64-2. 77 

(4H, m) , 3. 5 4 (2H, s) . 
4) 5 -£7 cm- l -7x~MM-M>F- ;i/ 




>H-;V (2. 8 6 g) GD^h^t: Fo:7^> (25ml) 
fc- 7 8°C^Tn 5^ A (1. 6 1 U^\^-^>m^, 12. 3 

ml) &iP*.Tit#U l^F B lT-4 0t*T*#ia$tfeo SM*^- 
7 S'CJd^SPU ^>if>x;i/zN^;i/ ^D'JF (3. 5 g) *Jn^L, 
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fii#:&X^y-M^SMLTefii#:tLTiI^ft (5. 38g, 
9 3%) £#fc„ 

'H-NMR (CDC 1 3 ) 5:6. 61 (1H, d, J = 3. 9Hz) , 7. 2 
6 (1H, dd, J = 8. 3, 2. 0Hz) , 7. 45 (2H, t, J = 7. 3 
Hz) , 7. 50 (1H, d, J = 2. 0Hz) , 7. 56 ( 1 H, m) , 7. 
59 (1H, d, J = 3. 9Hz) , 7. 86 (2H, m) , 7. 92 (1H, 
d, J = 8. 3Hz) . 

7Ci!f##f : C 14 H 10 C 1 N0 2 S thX, fMNfi : C, 5 7. 6 3 ; H, 3. 4 
5; CI, 12. 15; N, 4. 80: ; S, 10. 99. fttirM : C, 5 7. 
82; H, 3. 58 ; CI, 1 1. 91; N, 4. 79;S, 10. 92. 

5) (5-^Dn-i-7i-;vxMn;H>F- jv-2— OV) x;!/*-;!/ 
7DUF 



(5. 3 8 g) ©X-t^ (10 0ml) IfiI-78tfcT 
ter t-WJf7A (1. 5 6 M ^>^>}§^, 10. 4ml) &m 
3 0^1?0tS?#fi$ffc. ll$fflJI*m* M'MW-7 8°Ct 

^DD^7>MU 0°CHTN-7DnX7yW5F (2. 4 7g) £ 
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# ?,nfeis^^^y-M^iftL, afeHfriiTSiib^ft (4. 41 

g, 6 4%) 

'H-NMR (CDC 1 3 ) 5:7. 46-7. 54 (2H, m) , 7. 58 (1 
H, dd, J=9. 3, 2. 0Hz) , 7. 63 ( 1 H, t, 1 = 7. 3H 
z) , 7. 64 (1H, s) , 7. 67 ( 1 H, d, J = 2. 0Hz) , 8. 
06 (2H, d, 1=7. 3Hz) , 8. 26 ( 1 H, d, J = 9. 3Hz) . 
MS (EI) m/z : 2 9 1 (M\ CI 35 ), 2 9 3 (M + , CI 37 ) . 
7c3R^*f : C U H,C l,N0 4 S,tbT, tUFIt : C, 4 3. 0 9 ;H, 2. 3 
2 ; C 1 , 18. 2 7; N, 3. 59 ; S, 16. 43. ##HI : C, 42. 
9 8 ; H, 2. 5 1; CI, 18. 36 ; N, 3. 59 ; S, 16. 47. 
6) 1 - t e r t -7>^>*M^-4- [ (5-^nD-l-7x^X 

;i/^-;w>H-;i/-2--r;i/) b!^>>> 




^D'JF (4. 4 1 g) O^DD/^>iH (7 5ml) \Z, MTt e r t 

-y^jv 1 -tf^^>?>*;i/^^i/-h (2. 2 1 g) , hux^7a> 

(1. 6 5mi) &to%.xmm.-e3mmwfti>r£o Kmrnrm. *^nn^ 

>=1 : 2 0) TilL, Ili^tl (3. 6 3 g, 6 0%) ^ifeMibT 

'H-NMR (CDC 1 g ) 6:1. 45 (9H, s), 3. 35-3. 42 (4 
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H, br) , 3. 5 0-3. 5 5 (4H, br) , 7. 4 0-7. 4 8 (4H, 
m) , 7. 53-7. 58 (2H, m) , 8. 00-8. 05 (2H, m) , 
8. 23 (1H, d, J = 8. 8Hz). 

7) l - [ (5-^nn-r>K-;i/-2— UV) x;i^~;i/| \zui?> mm 



±r^md\^m (3. 63g) doomi) fctfiT 

0 . 2 ^zRM;^- h U tf A * & J -JVmm (10 0ml) £iP AS^T 1 2 m 

fc, J«£MBET^SbT, gU^ft^ (1. 2 5g, 5 4%) 

'H-NMR (DMSO-d 6 ) 5 : 3. 2 5 - 3. 4 3 (8H, br) , 7. 4 
6 (1H, d, J = 8. 8Hz) , 7. 64 ( 1 H, d, J = 8. 8Hz) , 
7. 93 (1H, s), 9. 33 ( 1 H, br), 12. 70 ( 1 H, br). 
MS (EI) m/z : 2 9 8 (M + , CI 35 ), 3 0 0 (M + , CI 37 ) . 
7C*#*f : C 12 H 14 C 1 N 3 0 2 S • HC 1 • 0. 5 H 2 0 £ IT, Steffi : C, 4 
1. 7 5 ; H, 4. 67 ; CI, 2 0. 5 4 ; N, 12. 1 7 ; S, 9. 29. 

: C, 41. 78; H, 4. 98 ; CI, 20. 40; N, 11. 8 
8 ; S , 9 . 3 4. 

8) l - [ (5-^nn-f ;i/-2 — OW ;W -4- [ (5-* 

^;i/-4, 5, 6, 7-rh7tFuf7 4 ;u [5, 4-c] t£U^>-2— T 




H 
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l- [ (5-^nn-i'>F-^-2- tf^^> (400 

mg) <DN, N-^^JlftJV&TS. Fit (10 0ml) fc, glTl-kH 
D^^>XhUTV-;i/ (10. 5mg) , 1- (3-y^f^75y7°Dt: 
- 3 -X.^JVjjJl^zJ^ 2. F (19 4mg) , U^A (5-^ 

^;i/-4, 5, 6, 7-rh7kFn^7yn [5, 4-c] fcfU>>>#,M^r 
i/U—b (17 5mg) > ^S^^N-^^;!/^;]/*); > (8 6. 8mg) SrJP 

'J»*7A^D7h^77^- (^^y-;P: i^X^>=3 : 10 0) 

«6 0 tOMTtiiJBETgStS ^ i t j; ^Mb^t/ (10 6 
mg) §H6#IIi#ilt#fc. 

'H-NMR (CDC 1 8 ) 6:2. 49 (3H, s) , 2. 78-2. 83 (2 
H, m) , 2. 85-2. 94 (2H, m) , 3. 15-3. 28 (4H, b 
r) , 3. 67 (2H, s) , 3. 8 2-3. 9 5 (2H, br) , 4. 50- 
4. 65 (2H, br), 6. 96 ( 1 H, d, 1 = 2. 0Hz), 7. 32 
(1H, dd, J = 8. 8, 2. 0Hz) , 7. 36 ( 1 H, d, J = 8. 8H 
z) , 7. 67 (1H, s) , 8. 71 ( 1 H, br) . 
MS (FAB) m/z : 4 8 0 [ (M + H) + , CI 35 ], 4 8 2 [ (M + H) 
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\ CI 37 ] . 

7C*##f : C 20 H 22 C 1 N 5 0 3 S 2 • HC 1 • 0. 5 H 2 0 t bT, tUMt : C, 
44. 6 4; H, 4. 76; CI, 13. 18; N, 13. 02 ; S, 11. 9 
2 . :C, 44. 6 9; H, 4. 7 2 ; C 1 , 13. 36; N, 12. 

7 6 ; S, 11. 7 6. 

mMM6l l- [ [b] 77>-2->f;w-x;i/*-JW 

-4- [ (5-*5P;j/-4, 5, 6, 7-fh7tHPf77D [5, 4-c] 

D [b] ^^>-2 — r;i/) x;i/^x;v *puf 



ciso 2 - 




5-70D^7 [b] 7?> (3 6 2mg) ©X— t)V (5. 0ml) $§?j£ 
^-78°CT, tert-»'Jf9A (1. 5 6M^>iHt) (1. 6 
ml) JtlmX, -7 8°CX10^F«E 0tX2«#U TO-7 8C 
X?3i>r^»bfeo lfif^7^-7 8XXftAb, -78 4 OCT 1. 5 

^A^riJ->Xgfem i?/?PD^^>0Kif (5. 0ml) tU OtXN 
-^DD^Ii<f^5 F (3 5 5mg) JttUX, Ot-tlXl 2«#b 

^'J^M7A^DTh^77^- (^t>:iiXf;V=2 0 : 1) x?*t 

$8U BftRxsvucfcflra, ^^>£Jn;tiSs§IIrlfcU Slft^ft (3 8 1 

m g , 6 4%) £g&&6£H£H £ LT#&. 

'H-NMR (CDC1 3 ) 5:7. 57 (1H, dd, J = 8. 8, 2. OH 
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z) , 7. 59 (1H, s) , 7. 61 (1H, d, J = 8. 8Hz) , 7. 7 
6 (1H, d, J = 2. 0Hz) . 

MS (EI) m/z : 2 5 0 (M + , CI 35 ), 2 5 2 (M\ CI 37 ) . 
TcStSHJf : C g H 4 C 1 2 O a S tVX. WrWiM : C, 3 8. 2 7 ;H, 1. 61; 

CI, 28. 24;S, 12. 77. ##Hfi : C, 38. 33; H, 1. 7 
1 ; C 1 , 28. 16 ; S, 12. 57. 

2) l - [ [b] 75>-2--f;w x;u*x;ki tf^e? 



1- (tert-y^yM^il/) tf^5^> (19 5mg) CD^on 



^DUF (2 1 lmg) , hUX3=-;KTa> (1. 0ml) 

fee WW&fiftKBfcK3fe^-hU^A*»?S, ffifDiSMfe;:*- h U ^I^mSCV^ 

A^D7b^77^- <A^1t> : fiXfJN 5 : 1) TMMbfco #£>ftfc 
ilio^DD^^> (i. omi) x^y-;v (2. 0ml) , fl& 

fnmmx^y-;^M (2. omi) mwX, 

mit^m (2 6 4m g , 93%) §a«tbx#fe. 

'H-NMR (DMSO-d 6 ) 5:3. 20 (4H, br) , 3. 45 (4H, 
br) , 7. 62 (1H, d, J = 8. 8Hz) , 7. 76 ( 1 H, s) , 7. 
85 (1H, d, J = 8. 8Hz) , 7. 96 ( 1 H, s) , 9. 41 (1H, 



HN 
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b r) . 

MS (FAB) m/z : 301 [ (M + H) \ CI 35 ], 3 0 3 C (M + H) 
\ CI 37 ] . 

7ciM: C 12 H 13 ClN 2 O s S -HC1 ■ 0. lH 2 OtbT, tffi: C, 4 
2. 51; H, 4. 22; CI, 20. 91; N, 8. 26 ; S, 9. 46. 
3>#f{ft:C, 42. 3 8; H, 4. 33;C1, 20. 92; N, 8. 18; 
S, 9. 5 8. 

3) l - [ (5-^cm^>y* [b] — OV) -4- 

C (5 -^^;i/-4, 5, 6, 7-fh7bFnf7VU [5, 4-c] tfU^ 

>-2— r;i/) 




±-e#fei- [ [b] dv> tf 

^^^><h^»!l5©3) T#fcU^A 5-^^;i/-4, 5, 6, 7 -<f V 
^tFn^/n [5, 4-c] h°U^>- 2 r^<5>, MMM 
l +_mifcLT'&j&bfc„ 

'H-NMR (DMSO-d 6 ) 5:2. 9 1 (3H, s) , 3. 11 (2H, b 
r), 3. 25-3. 90 (6H, m), 3. 76 (2H, br) , 4. 30- 
4. 80 (4H, br) , 7. 46 ( 1 H, d, J = 8. 8Hz) , 7. 73 
(1H, s) , 7. 84 (1H, d, J = 8. 8Hz) , 7. 96 (1H, 
s) , 11. 48 (1H, br). 

MS (FAB) m/z : 4 8 1 [ (M + H) \ CI' 35 ], 4 8 3 [ (M + H) 
\ CI 37 ] . 

TxMftffi : C 20 H 21 C 1 N 4 0 4 S 2 • 1. 1HC1-0. 3 H 2 0 <h bT, frlMi : 
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C, 4 5. 6 3 ; H, 4. 35 ; CI, 14. 14 ;N, 10. 64; S, 1 
2. 18. ##fffi:C, 45. 81; H, 4. 29; CI, 13. 93; N, 
10. 4 4; S, 12. 26. 

[H»!l7] 4- [ (5-^ncK>F-;i/-2 — r;v) - l - 

[ (5-^;l/-4, 5, 6, 7-rh7kHDf7Vn [5, 4-c] tfU^ 

>-2— r;W #;i/2ffn;w -2- [ [ ( ; e;i/*u>-4— r;w 

1) l-ter t -^b^z/ZDltf—JV- 3 h^#;i/;fc;j/^;l/tf^ 

MeO,C — z 

HN N-Boc 

\ / 



2 0 0 0mltX77X3^, 1, 4-5>^>$>;W- 2 h^#;Vafcl 

;i/j*^;nf^>>> (3 0. 4 g ) ;w (soomi) , (1 5 

ml) fc»#U ^©^te7Km^A 0 ^i>^A (1. 5g) ^iP^fec #CVVC£ 
h'Jx^;i/75> (3 1ml) &JP^»W&»#U, i!>blllfci!:, 

U;*^> (6 0 0ml) W>'JIW5> (27. 5ml) ^fln^TiM 
U tK/^T^ 2 - (t e r t h^v'TJ^zrJW 5 7 ) - 2-7x"m 
hnhU;V(12. 89g) SiJP^tT> 0°CT3. 5B#|HH*#L;fe:„ $£>fc2- 
( t e r t -y h^rv7j;V^-;i/-f ^ /) - 2 -:7x — ;PT*fe h V )l 
(3. 7 6 g) &mt\iVT, 0 t C^e>^t^U^ s r#a$tir, 2 2^f H »L 
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(9. 7 7g, 4 2%) ^ffi7^7 7^0^ibTf#feo 
'H-NMR (CDC 1 3 ) 5:1. 4 6 (9H, s) , 2. 15-3. 10 (8 
H, m) , 3. 70 (3H, S) , 3. 80-4. 00 (2H, m) . 

2) l - [ (5-^nci- 1 - 7i^vxjv*-M>h-jv- 2— r;w 




±T#7ttf^^^> (5. 0 3g) ©x^/— ;n§$& (50ml) (cl^nm^ 

X^;-MI (2 0ml) 3 0M#lfc. MJ±T«$;£^£b 

1$$^DD^^> (2 0 0ml) ZfllZ, 

- i -7x-j^M-;w > F — ;v- 2 ->r;v) x;i/^n;v ^nUF 
(7. 64g) , 35«ktf hUx^KT^ (9. 5ml) SST4Nf^ 

7A>/D > ?h^77^- i*#J — )V: *?9tin*#>=l : 5 0) till, 
affiBfl^* (4. 9 7g) SifiM4&SiLT#fc. 

'H-NMR (CDC 1 s ) 6:2. 15-2. 30 (1H, br) , 2. 34- 
2. 49 (2H, m) , 2. 72-2. 76 (1H, m) , 2. 90-3. 22 
(3H, m) , 3. 17-3. 25 ( 1 H, m) , 3. 67 (3H, s), 3. 
71-3. 77 ( 2 H, m) , 7. 39-7. 47 ( 4 H, m) , 7. 52- 
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7. 58 (2H, m) , 8. 02 (2H, d, J = 7. 8Hz) , 8. 23 (1 
H, d, J = 9. 3Hz) . 

MS (FAB) m/z : 5 1 2 [ (M + H) \ CI 35 ], 5 1 4 [ (M + H) 
+ , CI 37 ] . 

3) 1 - ( t e r t -^h^r^M^) -4- [ (5-^DD- 1 -7i- 

;w > H— ;v- 2 — r;w ;w -2- h^>#;i/^x;]/ 



±T#fcl- [ ( 5 - ^ D n - 1 - 7x^x;v*-K > H-;!'- 2 - i 
)V) x;i/*x;K] -3- (^h^^j^MfJW tf^>>> (2. 00 

g ) ©x^y— jvrnm (2 5 om 1 ) \z, tert 

tf*-h (3. 9 1 g) £in*_Tl 7B#F B m#bfco HJ£«£M)£T«fi 

(2. 0 1 g) §l«liLTHfe, 
'H-NMR (CDC 1 3 ) 5:1. 45 (9H, s) , 2. 4 5-2. 5 4 (1 
H, m) , 2. 74-2. 86 ( 1 H, m) , 2. 92-3. 03 (1 H, 
m), 3. 07-3. 27 ( 1 H, m) , 3. 37 (3H, s), 3. 67- 
3. 77 (2H, m) , 3. 94-4. 06 (2H, m) , 4. 52-4. 67 

(1H, m) , 7. 38-7. 49 (4H, m) , 7. 57-7. 60 (2H, 
m) , 8. 03 (2H, d, J = 6. 8Hz) , 8. 23 (1H, d, J = 9. 
3Hz) . 

MS (FAB) m/z : 6 1 2 [ (M + H) + , CI 35 ], 6 1 4 [ (M + H) 
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+ , CI 37 ] . 

4) 1- (tert-^h+vMfcJW -4- [ ( 5 DD-f > \*—)V- 

2— r;W x;i/^n;w -2- [ [ (^e;i^u >-4 — -r;W ] x 



±T#7tl- (tert-^h^/MfcjW -4- [ (5-^nn-l- 

7x-KM-K>H-Ji'- 2 — r;i/) -2- (^h=^>#;v 

tf^>>> (1. Og) £1, 4-^^it> (10 0ml) \z 

mmv. m&v 1 s^Ktftt h u ^ c 4 . 9 m 1 > &;&n*.T, s 0 °c 

££*^> ^DD^^> (150ml) £i§fl?U;fc„ ^ItSiSTl-hFD^ 

^>7b'J7y- ;H7jcfn#i (0. 24g) , 1- {2,--j^)vr^jy°u 
tf;i/) -3-x?Mj^^<5FIiI (0. 4ig) , ^e;|/^u> 
(0. i 6g) ^^rXN-^^i/^i/^u > (0. 4ig) £inx.T, 

fee m^Mth^ATSM, m^mktwscu nzntzm^m 

5 0) tSSLt, asft^ (0. 7 1 g) Sj|fiB#tbT#fc. 

'H-NMR (CDC 1 3 ) 0:1. 41 (9H, s) , 2. 23-2. 30 (3 
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H, m) , 3. 34-3. 8 4 ( 1 2 H, m) , 3. 91-4. 12 ( 1 H, 
m) , 4. 49-4. 64 ( 1 H, m) , 6. 98 ( 1 H, s) , 7. 2 7- 
7. 33 (1H, m) , 7. 37 ( 1 H, d, J = 8. 8Hz) , 7. 66 (1 
H, s) . 

MS (FAB) m/z : 5 2 7 [ (M + H) + , CI 35 ], 5 2 9 [ (M + H) 
+ , CI 37 ] . 

5) 4- [ (5-^nn-r>p-;i/-2 — r;W -l - [ (5-j* 

5, 6, 7-Th7tHDf77D [5, 4-c] tfU> ? >-2 — f 

;W #;i^xi;i/] -2- c [ (^e;1/*u >-4 — r;W #;vfc;w tf 




1- (tert-^h^M^) -4- [ >F-;V-2 

— r;v) -2 - [ [ (^v^u >-4~ ] ^ 

M h°^7> ? > (7 1 Omg) J~)Vmm (5 Oml) \Z, Sfitffi&fUit 

iX^y-JV^I (2 0ml) ^JPX, 3B#M#b7t 0 SMt^iffiTTlg 

fee ^n^N, N-^^MJ1/A75H1I (5 0ml) itfcf, t?Stl. 
-t Kn^^^/hUT^/- )Vl^mm (6 8. 8mg) , 1- (3—5?*^ 
7 7°a Wl/- 3 - X^WJl/^y^ 5 Flit (115. 4mg) , 
5-^^-4, 5, 6, 7-fh7tFnfyyn [5, 4-c] t£U 
z/y- 2--%)V^z/V—V (18 9. Omg) &<fctfN- ^^l/^l^ U > 
(14 0. 5mg) SMT1 9B#raif#bfeo KJ^§Mffi-Rt«&U 
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(o. 5mi) i^7R/>«ic^?Lfe^ ms-Tizmm^m^ 

U 6 0 tOllDiTTiffiSIbTlIft^ (1 8 7mg) 

'H-NMR (DMSO-d 6 ) d : 2. 6 6- 2. 8 9 (3H, m) , 2. 99 
(3H, s) , 3. 03-3. 29 (3H, m), 3. 34-3. 46 (1H, 
m), 3. 47-3. 72 (4H, m) , 3. 75-3. 92 (8H, m) , 
4. 42-4. 53 (1. 5H, m), 4. 73-4. 81 (1H, m) , 5. 
10-5. 17 (0. 5H, m) , 5. 39-5. 47 (0. 5H, m) , 5. 
82-5. 92 (0. 5H, m), 7. 12 (1H, br) , 7. 41 (1H, 
dd, J = 2. 0, 8. 8Hz) , 7. 58 ( 1 H, d, J = 8. 8Hz) , 
7. 8 7 (1H, b r) , 12. 5 7 ( 1 H, s) . 

MS ( F A B + ) m/z : 6 0 7 [ (M + H) \ CI 35 ], 6 0 9 [ (M + H) 
\ C 1 37 ] 

immms] 4- [ (6-x^x;w^>y [b] g=-x>-2 — t)V) x;i/^x 

;!/] -2- (N-^JVtlJVn^)]/) -1- [ 4, 5, 6, 7 

-Th7kFOf7!/D [5, 4-c] fcfUv^-2 — OV) tf^ 

1) 6-^P^E^>y [b] ft7i> 



CO,, 
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6-yn^>y^t7x>- 2 - (1 4 g) (8 7 4 

mg) ^/'J> (4 5ml) fcin*., Ifi2 2 0tt2»ii#.lfc. & 

(5. 5 6 g) £#fc 0 
'H-NMR (CDC 1 3 ) 5:7. 29 (1H, d, J = 5. 4Hz) , 7. 4 
2 (1H, d, J = 5. 4Hz) , 7. 46 (1H, d d, J = 8. 3, 1. 5 
Hz) , 7. 67 (1H, d, J = 8. 3Hz) , 8. 01 ( 1 H, d, J = 
1. 5Hz) . 

MS (EI) m/z : 2 1 2 (M\ Br 79 ), 2 14 (M\ Br 81 ) . 

2) 6 - hu^;^>u;vx^:;w^>y [t>] ^^x> 



6 -^nf^V!/ [b] ^^-yji> (2. 1 3 g) h7tFD77> 
(15ml) te£W>U hU7i-;V^7^> (7 8 7mg) , h'JX^jVT 
5> (4 0ml) , N, N-y^f MJVi^7 5 H (15ml) , h U 
U;i/X-fc^l/> (1. 47g) , StA'7y^A (2 2 5mg) 5B#ffl 
M8f£bfc. y^nn^^> (150ml) tK> ^^^tKT 

M7A^DYhy*77^- ("\^-+f-» T*ft&U ^If^tl (1. 3 8g) 
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'H-NMR (CDC 1 3 ) (5:0. 27 (9H, s) , 7. 30 ( 1 H, d, J 
= 5. 7Hz) , 7. 44 (1H, dd, J = 8. 3, 1. 0Hz) , 7. 49 
(1H, d, J = 5. 7Hz) , 7. 73 ( 1 H, d, J = 8. 3Hz) , 8. 
0 0 (1H, s) . 

MS (EI) m/z : 2 3 0 (M + ) . 

3) (e-h'j^fj^'JJUf-JK^; Cb] ^x>-2— <;w x;i^x 

JV Z a U H 




6 - h U ;i/X^;K>y [b] ft7i> (4 0 8mg) 

^X^PX— t^;V (1 Om 1 ) fci§fi?U - 7 8°C»SPbT, t e r t 
;HJ^#A (1. 5 4M n-^>^ 1. 15ml) SiTtfc. 

mmm&htc. ^mm^m&rmmvrcm, (20ml) sin^x, ^ 

TOtM^SXbfco ^^y^nD^^> (10ml) J-M^n Ot^i 
IT, N-^unx^yM5F (2 4 8mg) Sin*.*:. MMM^S Oftmm 
IS*T#fi$t> $6tlW#lfc 0 S«^7X^iP^T« 

T, ^fi@#:CD«M{b^ (4 9 8mg) £#7c 0 

'H-NMR (CDC 1 3 ) 5:0. 28 (9H, s) , 7. 58 (1H, dd, 
J = 8. 3, 1. 5Hz) , 7. 89 ( 1 H, d, J = 8. 3Hz), 8. 02 
(1H, s), 8. 10 (1H, s). 
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MS (EI) m/z : 3 2 8 (M\ CI 35 ), 3 3 0 (M + , CI 37 ) . 
4) 1, 4 >z?)V- 2 - (N-^^MMt-f;!/) tf^v> 



MeHNCO 



Bn-N 



J- 



N-Bn 



l. 4-^>^;i/-2- (ih+^M-JW (6g) £x^ 

7 ( 1 0 0 m 1 ) fc»#U 1 &Jt7KBfcfltf- h U tf &7kmm (18ml) S 

in (sf2 8ml£^ffl) U I^2^|3 0»MbL KJfcSctel&Jfe& 

K&Jnfc'J'frU iS«T(:§SLfc 0 »^nn^^> (loo 

ml) ££nA.T, 1 -X^;i/- 3 - (3-^^75/ 

7°n \L)V) 5 HifiLBfetft (4 . 4 1 g) , 1 - 1 F0+M>y h U 7 

\/— ;H7jCfP#l (2. 39g) , ^^7$>lil (1. 79g) , h'JXf 
;KF$> (7. 4ml) £iH*.T, Sia?Hftfl#l&. W«S/B£jW&^ &7k 

D7h^77^- (flXfjl/) T»®U Mfc^* (3. 8 8g) &#fc„ 
'H-NMR (CDC 1 3 ) 5:2. 24-2. 37 (3H, m) , 2. 5 9- 

2. 62 (1H, m) , 2. 73-2. 77 ( 1 H, m) , 2. 83, 2. 84 
(ffP3H, #m) , 2. 89-2. 92 ( 1 H, m) , 3. 15-3. 18 (1 

H, m), 3. 39 (1H, d, J = 1 3. 4Hz) , 3. 48 (2H, s), 

3. 75 (1H, d, J = 1 3. 4Hz), 7. 23-7. 34 (11 H, 
m) . 

5) 3- (N-^JVtUW^-iJV) -1- [ (6-h'J^^>'JJkXf-jP 

i>V [b] 5=-x>-2 — r;W x;i/^x;n tf^v> 
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1, 4-^>^;i/-2- W-^)V^J)Vn^ )V) \±^~rz?> (4 3 7 
mg) )V (15ml) ■%mtrt ; yW& (22mg) , ft 

tfj£ (0. 2 2ml) *#^**ALT (HE) > SiTemiWIft 

#bfeo h'JX^7S> (0. 9ml) mUX-fc^k, A^i^A^MScU M 

(o. 5mi) ^in^.> (6 - hu^^;i/vu;vx^-;^>y [b] 5=-x>- 

2 — Til/) ^dUH (3 9 9mg) ^X^T^TJPX., ^i&KJIb 

Tmm^hvv&^&mk. ffi&Tizmm&mikVfco #enfcss^^u*y 

;W7A^nTh^77^- W^;-;k^nn^^>=i : l 9) TffiM 

U (4 6 2mg) &#fe 0 

'H-NMR (CDC 1 3 ) 6:0. 28 (9H, s) , 1. 52 (1H, br 
s) , 2. 5 7 - 2. 6 6 (2H, m) , 2. 8 0, 2. 7 9 (lf3H, # 
s) , 2. 97 (1H, dt, J = 3. 3, 11. 5Hz), 3. 09 ( 1 H, 
dt, J = 13. 2, 3. 1Hz) , 3. 51 (1H, dd, J = 9. 8, 3. 
4Hz) , 3. 59 (1H, dd, J = ll. 7, 0. 98Hz), 3. 92 
(1H, dd, J = ll. 7, 2. 4Hz) , 6. 5 6 - 6. 5 7 ( 1 H, 
m), 7. 52 (1H, dd, J = 8. 3, 0. 98Hz), 7. 77 (1H, 
s) , 7. 82 (1H, d, J = 8. 3Hz) , 7. 97 ( 1 H, s) . 
MS (FAB) m/z : 4 3 6 (M+H) + . 

6) 2- CN-^)VtJ)Vn=E^( )V) -1- [ (5-^^-4, 5, 6, 7- 
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Th7tFDf7yn [5, 4-c] t!U> ? >-2 — OV) ts)V^)V] -4- 

[ (6 - hu^^;p->u;i/x^-;i/^>y [t>] ^x>-2-<;W x;i/*x 



MeHNCO 




3- (N-^^;^;wt^-r - l- [ (6 - hu^^;i/^u;vx^-;i/^ 
>y [b] =px>-2— r;i/) x;i/^x;w t!^^> (2 1 8mg) SN, N 
-y^fMM75F (5ml) fcfe^U U^A 5-pWl/-4, 5, 
6, 7-Th7tFDf7yD [5, 4-c] tfU 2 V 

(i88mg) > i-x^;v-3- (3-^W$/^aif;W *;v*^-T 
^ H4&Hfe4S (240mg) , 1 - 1 Hn^X>y h U 1 7KfP^l ( 6 8 

mg) ^fin^L ^T?3 OB#|fflJ*#Ufc. SeM^^OD^^>Tf|i[U 7jc 

?yj— (*?;-JV : ^nn^^» TftiSU ffilBftl'&tt (9 0mg) s 
MS (FAB) m/z : 6 1 6 (M + H) ♦. 

7) 4- [ (6-x^x;w*W [b] ^x>-2— r;W x;^x;K] -2- 
(n-^^;^;w^^e-t;w -1- [ (5-j*^;U-4, 5, 6, 7-^h^h 
FD?7yo'[5 1 4-c] fcfU5>>-2— f;W *;i/^x;v] b°^>>> 
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MeHNCO. 




2- {-N-^)Vt})Vn^ )V) -1- [ (5-^^)1-4, 5, 6, 7 
h7tFDf7V'n [5, 4-c] b°U> ? >-2 — ftM—)}/] -4- 

[ (6 - hu^;w>u;i/x^-;i/^>y* [b] 5Px>-2— r;v) x;i/*x 

;W fc!^7^> (2 7 0mg) &fh7tFn77> (1. 5ml) £*$J — 
)\> ( 1 . 5ml) <D^*«fc®t?U 1 ^TkM^ b U # AtK« ( 1 . 3 
ml) IIT2^«lfc. M»g^P^bT> ; EX'j7A7jc^ 

- W^;-Jl/:y^DD^3'>=l : 9) 43«ktfS e p h a d e x LH- 

20 )V) -cmmvfco t#wc7^7 7x«^np^^> 

m (8 2mg) ^#7to 

'H-NMR (CDClj) (5:2. 49 (3H, s) , 2. 8 0- 2. 9 0 (1 
OH, m) , 3. 15-3. 18 ( 1 H, m) , 3. 22 ( 1 H, s), 3. 5 
3-3. 62 (1H, m) , 3. 67 (1H, s) , 4. 49 ( 1 H, d, J = 
12. 2Hz) , 4. 6 5, 5. 7 4 (St 1 H, ^S-d, J = 13. 7Hz) , 
5. 26, 6. 18 (tlH, #s) , 6. 45, 6. 49 (§KH, #s) , 
7. 54 (1H, d, J = 8. 3Hz) , 7. 80 ( 1 H, s) , 7. 82 (1 
H, d, J = 8. 3Hz) , 7. 97 (1H, s) . 
MS (FAB) m/z : 5 44 (M + H) + . 
[^66^19] (3S) -3- (Q-2uui-7$rV>-2-^ )V) ^M>75 
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F - 1 - [ (4, 5, 6, 



[3, 2-c] tfU^>-2 



1) (3S) - 3 -75/- 1 - t e r t -^h^^M^UfD'Ji 



(3 R) - 1 - t e r t 3 - ^^>x;P*— 

tfnU> ? > (1. 5 0 g) £N, N-5?/?MM75 H (20ml) 
T^b^-hU^A (7 3 6mg) Sin*. 1 0 0 °CT 6 mmmWVTc. 

i$^rh7kKD77> (10ml) lc»#U tK (1ml) , hU7xn;V 
^77^> (2. 2 3g) £*JH*.giri?— Bfe^^itfeo £j^&j$JEETfc:«*fi 
U as**>U*^7A^a , 7h^77^- (^nn^7>:^7/^ 
= 10 0:2) fc«fct)»»U *ffl^^ (8 9 2mg, 85%) ^Ifiitft 
K£bT#fe„ 

'H-NMR (CDC 1,) 8:1. 46 (9H, s) , 1. 98-2. 11 (2 
H, m) , 2. 95-3. 10 ( 1 H, m) , 3. 2 6 - 3. 6 0 (4H, 
m) . 

MS (FD) m/z : 1 8 7 (M + ) . 

2) (3S) -3- [ (6-^DDt77l/>-2-^Jl/) 7M>7$ F] bf 
D'Jy> h'J7J^DSil 
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CI 




( 3 S) - 3 -75 J - 1 - t e r t -7>^y*M-jHfn U 
(2 0 0mg) £fc!U>>> (2 0ml) fci&#U h'JX^75> (0. 15 
ml) , 6-^nn-2-t7?JPXJV*-MnU F (2 8 1mg) SiD*., 

MT2o^i^tfe. kj&se&«jetk:»«u mzizmm^jv&M 

«*MJEET^©*bfec #6nfeS$^h'J7MDSi (2 0ml) 

rem, m&Tizmmv, i$^^ifji/x-fjv«LT, sugft-a^ 

(381mg, 8 4%) &H6H*i:lT#&. 
'H-NMR (DMSO-d 6 ) <5 : 1. 6 9 - 1. 8 0 ( 1 H, m) , 1. 88 
-1. 99 (1H, m) , 2. 95-3. 28 (4H, m) , 3. 75-3. 8 
4 (1H, m) , 7. 71 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 57 

(1H, dd, J = 8. 8, 1. OHz) , 7. 8 3-7. 9 6 (4H, m) , 
8. 53 (1H, s) , 8. 91 (1H, br s) , 9. 0 6 (1H, br 
s) . 

MS (FD) m/z : 3 1 1 [ (M + H) CI 35 ], 3 13 [ (M + H) \ 
CI 37 ] . 

3) (3S) -1- [ (5-tert- 7>^^M-;V-4, 5, 6, 7 
-Th7kFDfx; [3, 2-c] tfu> J >-2--r;v) ^;t/] -3- 
[ (6-^PPt7^l/>-2-l'J0 7M>75 F] fcfnUS» 
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(3S) -3- [ (6-^ODt7^1/>-2-^JW x;1/4n>T^ H] tfD 
'Jy> h'J7Mnift (2 5 0mg) ^DO^> (10ml) \zMt 

hUx?;i/7$> (0. 0 8ml) ^iJP^?^5^M#^i±fec # 
fF (WO 9 4/2 1 5 9 9) ©^td^V^^bfe 5 - t e r t -^h^tl)V 

2 -afc;V$;i/-4, 5, 6, 7 -^b^t Fn^xy [3, 2-c] tf 
US» (15 0mg) t; hU7^h^**te##S^hU#A (2 0 0 

mg) mw^m^-mmw^tio mm&tmywmv. i^tMx?;^ 

h^^^^- (AW>:itX^V=4 : 1-2 : 1) tj;D»SL, 
%m ( 2 5 5 m g , 77%) ^IMttlSt LT#fc. 

'H-NMR (CDC lj) (5:1. 49 (9H, s) , 1. 52-1. 63 (1 
H, m) , 2. 03-2. 12 ( 1 H, m) , 2. 19-2. 27 (1H, 
m) , 2. 35-2. 54 ( 2 H, m) , 2. 73-2. 85 (3H, m) , 
3. 59 (1H, d, J = 13. 9Hz) , 3. 66 ( 1 H, d, J = 1 3 . 9 
Hz), 3. 70 (2H, br s) , 3. 88-3. 95 ( 1 H, m) , 4. 
39 (2H, s) , 4. 99 (1/2H, s) , 5. 02 (1/2H, s) , 

6. 49 (1H, s) , 7. 55 (1H, dd, J = 8. 8, 2. 0Hz) , 

7. 8 2-7. 9 0 (4H, m) , 8. 40 (1H, s) . 

MS (FD) m/z : 5 6 1 (M + , CI 35 ), 5 6 3 (M\ CI 37 ) . 
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4) (3S) -3- (6-^DUt7^k>-2-i'JW 7M>75F-1- 
[ (4, 5, 6, 7-fh7hHDfi; [3, 2-c] fc!U 2 — f;V) 




(3S) -1- [ (5-ter t-7>^>M^;i/-4, 5, 6, 7 — 7=- 
h^kh'D^x; [3, 2-c] tf'Jy>-2-^JW ;*5P;W -3- [ (6- 
Zuu^y$V>-2-^)\A M fc?nU5?> (2 2 9mg) £IB 

fn*»X^y~;W§?j£ (10ml) fc»fl¥Lfc© , &K^*«EET*«lbfc. £ 
SS*T^»St|»Bft^lil (2 0 3mg, 9 0%) £S8tt6i&f#»»£: LTH 

[<*]„=- 6 9. 7 2° (2 5°C, c = 1 . 00, CH 3 OH). 
'H-NMR (DMSO-d 6 at 10 0 °C) 6:1. 88-1. 89 (1 
H, m) , 2. 10-2. 25 ( 1 H, m) , 3. 02-3. 07 (2H, 
m), 3. 10-3. 50 (6H, m) , 4. 02 ( 1 H, s) , 4. 12 (2 
H, s) , 4. 45 (2H, s) , 7. 12 ( 1 H, s) , 7. 65 ( 1 H, 
d, J = 8. 3Hz), 7. 91 (1H, d, J = 8. 3Hz), 8. 10 (1 
H, d, J = 8. 3Hz) , 8. 14 ( 1 H, s) , 8. 16 ( 1 H, d, J = 
8. 3Hz),8. 18 (1H, br s) , 8. 48 (1H, s) , 9. 6 
5 (2H, b r s) . 

MS (FD) m/z 4 6 2 [ (M + H) + , CI 35 ], 4 6 4 [ (M + H) + , 
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CI 37 ] . 

7n*##f : C 22 H 24 C 1 N 3 0 2 S 2 • 2. 1HC1-1. 0H 2 O^LT, tit: 
C, 47. 4 7 ;H, 5. 09 ; CI, 19. 7 4 ; N, 7. 5 5 ; S, 11. 
5 2. ^tJfM:C, 47. 55; H, 5. 13; CI, 19. 85; N, 7. 
4 5 ; S, 11. 4 8. 

fflkmi (FXaltfPffl (IC 50 f) ©$W5£) 

lft#Jlflfc 1 O/i h 10 0 mM h U X • 2 0 0 mMlftt h U ^ A • 0 . 2 % 
B S A (p H 7 . 4) 1»40M, 0. 0 5U/ml khFXa (HXtA* 
•ft-ERL HFXa-1011, ffl^JBtt«J#T!»#:t5 J; 1 0 

1 §9 6^7^^nyi/-Ml^ai, 7 5 0 /iM S2222 

(Chr omo g e n i xtt) 4 0ml &tia%., SiST4 0 5 nmfc&W-SSbft 
S^Jift] (mOD/min) SSI^bfc. ##t#©lfi*%£^ 

mm. ( i c 50 ) ^^^feo 

(%) = (i-u->^;KooDvn>hD-;i/0OD) xioo 

TSfc, F X a © S 1 ^^r^y h tlAt^S^f ^CFXa 



^1 





FXalM (IC 60 f) (jtiM) 




0. 13 


mmm 5 ©^-er^ 


0. 0 0 5 


mrnm 6 <oft&m 


0. 0 7 2 




0. 0 0 17 




0. 0 2 
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1 0 0mM©h'J7 • 2 0 OmM NaCl (pH7. 4) 3 5 5 u K tkfc 
MIOOm 1, 4mM S 2 2 2 2 fb#) 2 5 m 1 ^^7^fa"^t 

Ml, Ug/mlhh©h<J^» (□XWt, 20mMf'JX- 
0. 2%BSA-10mM CaCl 2 -0. 8% NaCl (pH7. 45) 
fcTjSW*M3<fctf*&$0 2 0 n 1 £in*_, 3 7 °C 1 5 #ffl-T >^r^~- h bfeo 
1M ^I>il 00M &1m%.TKffc&W±V, 4 0 5 nmfc::fc&t5!R3fcft& 

mmm, mmzmmx^uyhv, soxmmmm ac 50 ) 

(%) = (i- (+)->7>od-^7>^od) -s- (n>hD— ;i/ 

OD-^7>^OD) ) XI 0 0 



2 





h U ^ >ffl«ftUH ( I C 50 ffi) ( a M) 


^8601 9 ©-ffr&to Ofb-^8) 


7 9 0 



Tm<Dxmmmmm<Dm^, Fxaosi^H:, »KtRiTi/^ 

G 1 a : ^>V-*;i/^^/f;V37^>m 
PEG : #Ux^l/>^Un-;i/ 

HEPES : 2- [4- (2-kHD^>I?JW tf^S?>- 1 - 

DM SO : v^^W^V^^F 
F o : »J*3tH^©«Mg 
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i) mmt 

y ^ w -3 7 FXa (Haematological technology £k) ^ffl 

D-r>F-;i/MSf* (5) ^«6-^nnt7^i/>itft (7) tmwrz 

t^?Jjfe%mmhfz: 0 L^U ^>X7^^>^Ttttt hG 1 a K;*-f> 
^fl^-^ F X a CDS^WftSS^Mfe 6.n^!ii^ fcfci£>, STS^Wid^ 
^t5DX- 9 0 6 5/hhG 1 a F^-f>^-^FXa§MU CM 
l^m^h'J^-^fV >^T^>X75y>/hhGl a 

^>7?t7x>ii# (6) fc^HTfck |Wl#^LTf«bfe^>XT^v> 
/thGl a F^-f>^i^FXaM#:«lfcMbY^D->/-T^ > 
^&5Sfflb6-X^n;V^>v/^7x>®IS^«fc^G 1 a K*-f >^ti^ 
F X a cD*#t§M^T^^t?) utfcJ:D ^#f£ll£#§7j&(* 

1 a) MH©ffr& 

TMtf)fc hG 1 a FpW >^fl^— ^FX a^/t^^T- (5raM©7l/- 
h • ^ ^V— ;K pH5. O/4mM©CaCl ! /lOmM0DX- 
9 0 6 5 a) fc^fbT^*if^> t>hU3>- 30 (Millipore) 

Omg/m 1 ^T?lff b7c 0 12. 5%PEG6 0 0 0/0. 3 MI^M 
th'J^A/O. lMYl/-h'^5^V-JK pH5. 0 <Dmm%m^tc/\> 
^>^FD^7lItfm:iD, DX- 9 0 6 5/kbGl a F^-f >^tl^ 
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lb) ^ >XT $y>/khGl >^M^-^ F X a 

TfrSgCDt: hG 1 a HM>^i^FXa^y77- (5mM^l/— h • •< 
$^\A- )V, pH5. 0/4mMCaCl/10mM^>X75y» fcf L 
TStm t>hU3>TieiSl Omg/ml^Tlitfco 12. 5% 
PEG6 0 0 0/0. 3MI£fW-HJ^A/0. 1 M*? 1/— h • 5. $? S J—)V, 

pH 5 . o VifcA >3r >^ F a y XllfMi$tf£fcJ; 0 sitSfn^^ffl 

0. 0 lmmMnm(D^>Xy^i?>/t: hG 1 a^-f>^-^FXal 

12. 5%PEG6 0 0 0/0. 3 MSffll^ h U $ 0 . lM^-h'-f^ 
^V-;K pH5. OTmiHfgfem^-hfBiitSfO^^b, 2jir B m±2 0 o CT= 

1 c- 1) 6-^PDt7^V>iift (7) /hbGla F^-O^fM^-^ 
FXaS^#M©M 

±WB^>XT5> ? >/ / t hG 1 a H^-r>^*^-^FXait^#:|§^(D^ 
^ 2M©If/ri:<fcl9 2 5 %^U-feD^/2 5%PEG6 0 0 0/0. 3M 
W^-hU^A/2. 5mMCaCl 2/2. 5mM6-^DD7-7^^>iI 

^ <7) 0. 1M71/-I T^^V-;K pH5. (XDMfcgm 

bfc„ fOt, I^^Tfgll (0. 13X0. 13X0. 2 5mm) Bfe 
«»U iIW>X75^>$6-^nDt7^l/>iift (7) till 

& iv-*>?m o 

lc-2) 5-^DD^f>F^ii# (5) /thGlaHM>^"^ 
FXafc^fcJIB£&©fl2j£ 
2©PB038#rfc:J:?K ±fB^>XTS^>/ / t hG 1 a F^W>^*g^-^ 
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F X afc^#*&||CD*Mfc& 20%PEG6 0 0 0/0. 3 MSit h U 7 &>/ 
2. 5mMCaC12/2. 5mM5-^UD^f>MHi#: (5) /0. 1 
M HEPES, pH7. Otlllfc. -£©«H*Mfcf'T?*Sfl (0. 16X 
0. 2 9X0. 13mm) HtSL, SSiW>X75 5?>&5-^D 
D^f>H-Jl/» (5) fcfibfc [V-^>^] c 
lc-3) 6 - X=P ~ Jl/^ y Vtt 7 x. >mmfa (6) /kbGlah*M>^ 

±13© i b) £ftm\zVTftmi>rcj&mammz 6 -i^h>W7i 

>gfzg#: (6) SthGl aH^>^i^FXafc^L10^tt^«k 

bG 1 a FpW >^tl^-^FX al^ftMiS, 12. 5% 
PEG6 0 0 0/0. 3Mft»th'J!7A/0. 1 MYl/- h • -< ^ 
pH5. 0-e^m^^_hfBm^n^{'^b, 2M^Ji2 0 o CT#«bTIM 
ffi c r-?WMMmf&/6 -l^K>l/5 : t7x>ff^ (6) /hhGl a 

2) 

2 a) 6-^nnt7^l/>ii#: (7) /khGla F^^>W-^FX 

a m^M^ii © miff t 2 - * mm 

^^^^■^ U >M(DJV— 7° (cryo-loop, Hampton 
r e s e a r c h*±) T?^2T<fct"< V^t t), 1 0 kWTlfet§Xi^4il 
(RU-H3C, U##) EHlD#ttfc. -17 0t:©^MitT|gi 
£H^b, -f^-y>^7>- h&t&fcBStf 5 0#tSB (R-Ax i s 

iic y#^) ^ffl^-i 7 o°c©sm^^i^##^^e>tii^*^^ 

bfc 0 gfi#JS©7 7 b^rnT ; PROCESS^fflK ^>^4 ' U — 7 ' X 
"T" v 3 > (Silicon Graphics) J^Tlstfjf^ftcDx^v b ^ K 
U-£frV^ 2. 2 x l o^cm^mtlfx—^S^fe. *«SSfS7 , af^>f- 
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^/t>^©DX- 9 0 6 5 a/khGl a H ^ -f >%M^—$ F X a 

(PDB code : 1FAX) £|W13re\ £Wi¥fcJ:P 2 , 2 , 2 „ ^^Sfc^a 
= 56. 04X10 ' 8 cm, b = 7 1 . 93X10 " 8 cm, c = 78. 76X 

1 O-'cmTfeofc. 

2b) 5-^Dn^f>H-;ViIft (5) /khGl a H^-Y>^?I^-^ 
F X a^#:«g^(D[Hl^-^ffliJ^ 
^^§lHl?JfKM^^t:^U-^Ab, HlfeMI^SX^^^g (RU- 

H3c, ctxd#^ 0 -r^-> ? >^^v-h^m^t-r§iEiiif^e 

(R-Ax isllc, U#^) SfflV^^aTUFSr^HSiSj^bfeo gfi#JS© 
V7h^x7 ; PROCESS -f • 7 — 2 • Xt-—>3 > 

(Silicon Graphics) ±T0^©7>y h ;* h U — £fr 
V\ 2. 2 X 1 O^cmcDHIilf^-^^fffeo Mtt7'Df^>T"^;t>^ 
©DX- 9 0 6 5 a/thG 1 a H^-f FX a^ft: (PDB 

code : 1FAX) S^H«P 2,2,2,, >&^5£fm a = 

5 6. 7 2 X 1 0 _8 cm, b=72. 6 0 X 1 0" 8 cm, c = 79. 7 7 X 1 0" 8 
c raTS^L 

2 c) 6-X^-;i/^>y^^ai>M^# (6) /h bG 1 a 

f x am-ar^^^mfT^-^so^ 

5-^DD-r>F-Jl/ii#: (5) /khGl aH7^>»"^FXal 

>i?©DX- 9 0 6 5 a/khG 1 a H^-T >^ii^-^FX a^#: (PDB 
code: 1 FAX) i|WJMT, ^RBPfctP 2, 2,2 n = 
5 7. 04X10 " 8 cm, b=7 3. 43X10 " 8 cm, c = 7 9. 91X10 " 8 
c mTfafe-D/'Co 

Tf3©^7t^Kf fc^V^Tftffl IfcREF MA C^ScfccKP ROLSQtl CCP 
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CCP4tit§M: "The CCP4 Sui te Programs 

for Protein Crystallography" (Acta 
Cry st. , D5 0#, 7 6 0- 7 6 31, 1 9 9 4^) 

REFMACfcMtSXi: " Re f inement of 
Macromolecular Structures by the 
Maximum— Likelihood Method" (Acta 
Cryst. , D5 3t, 240-255, 1 9 9 7^) 

P R O L S Q teHTSXSR :" Stereochemical ly 
Restrained Refinement of 
Macromolecular Structures" (Methods 
in Enzymol. , 115 #, 252-270, 1 9 8 5^) 
3 a) 6-^nn7-7^1/>iI# (7) /khGla F^^f>»^FX 

SfitK^©«BStt, yDT^f>T-^t>^©DX- 9 0 6 5 a/thG 1 a 
F^^>^-^FXaH^ (PDB code : 1FAX) £^;V<h 
U X-PLOR^^fclMfftiaOtftfco teffiifitM^n^A 
REFMAC*it»^77^ rbo-Fro d o&m^ 

^mmm^m^mm^t^^nmi^^)]y(D^m^n^rci 0 i fo-fc i 

£> «fc cK I 2 F o - F c I SMttS y 7l%F X a 

(7) ©K^^V&M^^^ffrfbSJMIiHlUfc. 

©Ig^^WJ^H^ (ZlFo-Fc l/SFo) ttl8. 7 %£Tf£TL 
fe 0 ^rT^ft^MS^, O2/R5000 (Si 1 1 icon 
Graphics) ^cf^^n^ I^7h'J-A (S i 1 1 i c on 
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Graphics) ±T?ff o fee 

3 b) > (5) /hhGl a F^W>^jft^-^ 

FXal^0ijlilf 
6-^nDt7^1/>ii# (7) /hhGlaFM>^i^FXaI 

Jl^EMV >Wm%, I Fo-Fc |^«t<yC| 2Fo-Fc I &i%$k£T&y*- 

frofc. 2 x 1 0 " 8 c m^iiT©^i#WiiSHf^ 

18. l%i£T{£Tbfco 

3c) 6-I^M>^t7i>ilft (6) /thGl a F^-O^Ji^ 
F X a m^*©«B$?#T 

±t30 3 b) \z$m(D^mtmU(D^m^mmMm^n^rco ££u 

^>St:^tl>N-^^;Wt ; El'MH I Fo-Fc I 43«fctf I 2Fo 

mmmmzfe&tbtzfr'ofc.o mmm\z2. 4xio- 8 cm«T<?)M 
^mmmmm^t 17. 8 % sxrfgTbfco 

(5) /thGUW >Xm^-# F X a it^O^MjTCZ)^-^ £^ 3 

chainID, X, Y, Z, £i»> M^H^^ 

To TIB©^— ^ fc:fe £ ChainlDit A; heavy 

chain, B; 1 ight chain, C; solvent &7F-$~ 0 

umm 4 (u ->(d h y ^» £ <Dm&fc<DxmmMtffitir) 
1 ) 8 t^^jsMis* h u y°^y£(Du^wm^(D^m 
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lti9fc<DV>'&m&&hV*7z/> (S i gma) £ 4 0 %mumMi7 y^—V A 
/2% (w/v) ^>X7$^>/0. 0 5% (w/v) CaC121:l Omg 
/m 1 ®iim?i§fllU 5 3%£&f«My/ c E~^A/2% (w/v) ^>X7 
$v//0. 0 5% (w/v) CaC12, pH6. 0 ©^^ffl(/ife/\>^> 

hW&mmWi, pH6. 0/0. 01% (w/v) CaC12/5% (v/ 

v) DMsoctiu mmcomm&mz&vm^frz^yxysivy&mg; 

Lfeo £©Sg,B,£7 0%«]«?X/ ; E:^A/0. lM^H^ith'J^ 
mnm, p H 6 . 0/0. 01% (w/ v) CaC12/25 mM D 6 1 - 
8 8 11/5% (v/v) DMSOCltb7 0B#^*bTD 61-8811 

2 ) fb-gr^ /PUS* b u y / > £ ©m-er#:|S^©lHl^-^SiJ^ 
»l3©5-^nn-f >F-;m# (5) /fchGl aF^^>^- 

^ f x am^foffiM<tmm(Djj&^m$jT7 £ -&mi£%ft o fee n^-r 

>-T r -^;t/^(D^^fl^^^^ij^>> (PDB code : 1TLD) <h|W) 
iT, $»iP2,2 1 2 P ftftttia= 6 3. 92X10 " 8 cm, b = 
63. 20X10 " 8 cm, c = 6 9 . 2 9 X 1 0 _8 c mT$>ofc 0 

(PDB code : 1TLD) £^><hU X- P LOR£ffl^«J#:*if^ 
^^j;D^bfeo tffii»n^7APROLSQ^«W77^ y& 
7°U^7ATu rbo — Frodo V^#2pW^^T^B^^b^3 XXm 
^^^(D&m&'tT ofeo I F o - F c I *3«fcrJf I 2 F o - F c I ^^t-T^ 
7-'JX-?77%FXa©S 1+K h#jfifc¥M^«^J^ti-^^^rco 
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£©V?f&a?b!*-#K:D6 1-881 l o«B^«KST&«^;V7*n;v^nn^ 

Ttt|Fo-Fc I I 2Fo-Fc I ^«tt§7-'JXY7y±tt 

^^^^^©-^^ ^)v^m.-tmm^Mh, mmmzi. 8xio- 8 cm 

^«fgT(Z)fg^^sfIJgH^ (E|Fo-Fc l/EFo) S17. 1 %£T 

(Si 11 icon Graphics) -hTfro feo 
-Ty hT^LT^D, &frZ%WA\Z, chainID, 
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